The same lake had higher diversity and lower evenness in structure of the phytoplankton community. Notwithstanding their proximity each lake appears to follow independent species composition dynamics, however parallel patterns were interestingly revealed when data were analyzed by pooling taxa into morpho-functional groups. 3a, 6b, 7a, 9b were differentially most abundant in warm periods, while 2c, 3b, 11c, 5e, 10a prevailed in cold years. MFGs 1b, 2d, 3a and 3b were more characteristic of Lake Colbricon Superiore, while Colbricon Inferiore preferentially featured MFGs 5a, 5e, 9a, 9b, 10a, 11a and 8a. The role of the meteo-climatic parameters was pointed out in driving the different patterns observed in the two lakes.
INTRODUCTION
The study of phytoplankton ecology encounters particularly useful settings in high mountain lakes (Lami and Boggero, 2006) . In Europe a number of such occurrences is offered by the Alps, where a several small-sized natural basins (areas <0.5 km 2 ) are available. Their origin is in many cases referred to glacier-driven phenomena, which lead to sequences of the so called cirque lakes (Barbanti et al., 1993) . Their formation is relatively recent and their shallow waters, whose regime is regulated by snow melting and rain, experience conspicuous fluctuations. (Mosello et al., 2000) .
The harsh physical conditions, characterized by lifelimiting temperatures and cyclic lake surface freezing, are reflected by a sesonality in water chemistry composition (Nauwerck, 1994; Koinig et al., 1998) in turn affecting lake biota (Fott et al., 1999; Hinder et al., 1999) . Depending on the surrounding lithological composition, and in particular under acidic bedrock situations, waters of such lakes are poorly buffered making them prone to acidification (Boggero et al., 1996) . As these habitats are exposed to several perturbations and encompass considerable biodiversity, they qualify as sensitive and useful warning proxies of environmental changes in relation to global climate variation or other shifts (Nauwerck, 1994; Schmidt et al., 2004) . Knowledge acquired from the biology of high mountain lakes becomes therefore a useful measure to model the effects of large-scale phenomena and to prompt consequent actions within conservation and prevention policies (Koinig et al., 1998; Catalan et al., 2009; Cabrera et al., 1997; Halac et al., 1997; Curtis et al., 2009) . Phytoplankton occurring in these high-altitude basins is not endowed with specific taxa nor endemisms but rather undergoes a selection over the broad array of species living in larger freshwater bodies of less elevated locations (Nauwerck, 1966; Catalan et al., 2009) . Traits promoting algal persistence in these stressful conditions include the capability to endure the alternance of long freezing periods and brief vegetative seasons, wide annual variation in light regime from summer to winter, low nutrient status and fast water chemistry variations N o n -c o m m e r c i a l u s e o n l y (Salmaso and Decet, 1997) . Among the strategies involved, volume reduction is reported (Tilzer, 1972) along with efficient motility for dispersion purposes (Pechlaner, 1971; Reynolds et al., 2002) . The overall phytoplankton biovolumes of these lakes tend to be moderate, with increases observed in summer or fall (Nauwerck 1966 , Rott 1988 Catalan et al., 2009 . In ecology, the comparison of environments differing in size allows to verify possible species-area relational trends. In this respect the incremental differences in expected species number in lakes have been studied for fish (Eadie et al., 1986) as well as for phytoplankton (Smith et al., 2005) and the corresponding power law relationships have been defined.
In the present study, we investigated two adjacent high-mountain lakes, Colbricon Superiore (CS) and Colbricon Inferiore (CI), which offer an interesting configuration to investigate differences in waterbodies lying within the same landscape and under equal geochemical influxes. The study presented here extends over 10 consecutive years throughout which the lakes were sampled with consistent intensity (about fortnightly in the ice-free periods), providing a large dataset if compared to most standards of phytoplankton ecological studies. Accounts of this survey, focusing on the taxonomical groups of the diatoms and dinophyceae, have been previously presented (Trevisan et al., 2010 (Trevisan et al., , 2012 . In the present paper we have covered the whole phytoplankton composition of both lakes, analyzing the species composition and the structure of functional phytoplankton groups proposed by Salmaso and Padisák (2007) . The influence of the environmental variables on the phytoplankton structure was tested, with the main goal to establish whether two nearby lakes, although lying in an environmentally-isogenic setting, would develop compositionally-unrelated phytoplankton communities due to intrinsic peculiarities and, possibly, to a different response to environmental variability. Moreover, the availability of a long-term dataset allowed analyzing not only the seasonal fluctuations, but also the response over longer time scales, taking into account the role played by the meteo-climatic parameters. The study is focused on morpho-functional phytoplankton groups, because they provide a clearer picture of the phytoplankton structure and functions, making easier the comparison of the assemblages in the two lakes and the identification of differences or similarities under the variability of the habitat conditions.
METHODS

The site
Details on Colbricon Superiore (1922 m asl, 46°16'53.41"N; 11°45'55.27"E) and Colbricon Inferiore (1910 m asl, 46°17'00.80"N; 11°45'56. 18"E) have been previously reported, with respect to geology, zooplankton and macroinvertebrates (Trevisan and Rosso, 1999) , surrounding vegetation (Festi and Prosser, 2000) , temperature and water chemistry fluctuations (Trevisan et al., 2010 ). Their respective maximum depths are 12 and 8 m, and their respective mean depths 5.4 and 3.8 m. The distance separating the two lakes, which share the same catchment basin, is less than 50 m. An outflow from Lake CS directly conveys its water into Lake CI which lies 12 m below. The lakes are dimictic, undergoing complete mixing in spring and autumn.
Field methods and laboratory analyses
Both lakes were monitored and sampled over a decade. As these lakes generally freeze from November to May, the sampling scheme represented the ten ice-free periods between years 1998 and 2007, corresponding to a sampling interval of every two to three weeks. Integrated samples from the whole water column for analysis of phytoplankton density and biomass were sampled by a plastic flexible hosepipe siphon tube. The schedule involved on average 7 sampling dates each year, yielding a total of 69 samplings per lake. Hydrometric level, air and water temperature, transparency, surface water pH and conductivity were measured in situ.
Trophic classification of the lakes was defined using indices based on Secchi disk transparency and total phosphorus concentration, according to Hakanson (1980) and to the OECD model (1982) . Water samples for taxonomic analyses were collected with a 25 µm plankton net. Samples were fixed with Lugol's solution and were examined by brightfield light microscopy using an inverted microscope at 400x magnification, in accordance with the Üter-mohl technique (Ütermohl, 1958) , and by SEM for some specific identifications. Population volume was estimated by multiplying known reference biovolumes for the abundance of the different taxa identified. Reference data and taxonomical keys were based upon Popowsky and Pfister (1990) , and Hansen and Flaim (2007) . Relative Thermal Resistance to Mixing (RTRM) was calculated as described by Wetzel (2001) . Cluster analyses were performed using the Past software package (Hammer et al., 2001) . In order to examine correlations between variations in algal fluctuations and environmental parameters, Pearson Product moment correlation and regression analyses, were performed by CoStat software using as outcome variables the density and biomass of either taxonomical ranks or morpho-functional groups, in each of the two lakes. Ecological indices of community structure and pairwise similarity and dissimilarity coefficients (% Proportional Similarity and Bray-Curtis distances) were computed using an in-house Center for Microbial Ecology Image Analysis System (CMEIAS (Dazzo et al., 2011) operating within Excel ® . The relationships among morpho-functional groups and environmental variables were explored by means of Canonical Correspondence Analysis (CCA; CANOCO 4.5), following the prescriptions reported in terBraak and Smilauer (2002) . The following environmental variables were included in the analysis: pH, conductivity (COND), Secchi depth, hydrologic water level (LEVEL), amount of rainfall (RAIN) in the prior eight days, air temperature (AIR_T), surface water temperature (SWAT_T), relative water column stability (RTRM, according to Wetzel, 2011) . Before the computation, the biovolumes of the single morpho-functional groups (MFG), as well as the value of the environmental variables, were transformed in percentage values, after calculating their double square root. Such transformation was adopted to obtain a comparable range of values in the environmental data and to reduce the weight of the most abundant groups (Field et al., 1982) . Transformed variables were tested for normality (Shapiro-Wilk, W): some of the variables did not follow a normal distribution after the transformation. However, for a sufficiently large sample size, results from a CCA are quite robust to violation of the normality assumption (Shore, 2005) . The significance of the axes obtained by the CCA analysis was tested by means of Monte Carlo test with 499 permutations (terBraak and Smilauer, 2002) .
RESULTS
Water chemical and physical analyses
Detailed data on the fluctuation of the temperature and on their chemistry during the decade under study have been previously reported (Trevisan et al., 2010 (Trevisan et al., , 2012 . The mean water temperatures for the whole icefree period were 11.17°C for CS and 11.35°C for CI. The RTRM values showed, over the ten years period, an average value of 50.34 for CS and 36.55 for CI. In both lakes the average pH values were close to neutrality and the mean conductivity was low, consistent with a limited salinity condition. During the period examined, both lakes were mesotrophic, with mean transparency values of 5 and 4.15 m for CS and CI, respectively.
Phytoplankton composition
The microscopical examinations of the 138 integrated samples collected in both Colbricon Lakes during the decade of study revealed a morphological richness of 128 different phytoplankton taxa. One hundred and eleven taxa were found in Lake CS and 104 in Lake CI, among which 83 taxa were shared by both lakes. Consequently, 28 lake-specific taxa were found in Lake CS and 21 in Lake CI. Their distribution of abundance among the main algal taxonomical classes are shown in Supplementary Tab. 1, along with their affiliation to the MFG defined by Salmaso and Padisák (2007) . The proportion of each phytoplankton class and the differences between lakes throughout the 10 years are visible in Figs. 1 and 2. In terms of mean biomass for the whole algal load, the smaller Lake CI supported a mean total biovolume of phytoplankton that was nearly double that of the deeper upper lake (639.0 mm 3 m -3 in CS vs 1166.7 mm 3 m -3 in CI). Such remarkably higher values displayed by the smaller lake are synoptically appreciable by comparing the histograms in Figs. 1 and 2. In terms of presences and community richness, the mean number of taxa identified per single sampling date was 23.8 in Lake CS and 27.0 in Lake CI. The minimum richness observed on a single occasion was 9 in Lake CS and 13 in Lake CI. The maxima were 41 and 39, respectively.
In order to evaluate the difference in distribution of abundance, data were analyzed to compute indices of community structure (richness, dominance, diversity and evenness in distribution of abundance). These are shown in Tab. 1 and concur to indicate that Lake CI has trends of higher phytoplankton richness and diversity, accompanied by lower dominance and evenness in its phytoplankton communities. Different indices are reported to cover possible alternative abundance models. The degree of variation of the communities was assessed by performing individual community comparisons between the different Tab. 1. Values (means of the 69 samplings) of a series of 6 ecological indices of community structure. Each single-date community was subjected to the analysis of the multiple set of indicators. Magurran (2004) . samplings. The array of species data (presence and abundance) of each taxon within each of the 138 samplings was compared for each combination for a total of 9611 individual pairwise comparisons. Similarity (% Proportional Similarity, Sorensen and Jaccard indexes) and Distance evaluators (Bray Curtis, Horn, Chord) were calculated. Data for the former two indexes of each category (Proportional similarity and Bray-Curtis Distance) are shown in Tab. 2. Results indicate that the degree of similarity in phytoplankton community structure of the two lakes on the same sampling dates is very low (22.04%) in comparison to the degree of similarity occurring within the same lake in subsequent samplings of the same year (45.18% in CS and 53.06% in CI). An abrupt change in community composition is however imposed by the winter freezing representing a 5-6 months pause when the level of proportional similarity in subsequent samplings (the last community before winter vs its corresponding one after winter) drops down to 27.90 for CS and 20.14 for CI. In order to assess in which years were the assemblages less fluctuating across the ice-free period (May to November) we reported the mean of all pairwise comparisons between community samplings carried out within the same year in each of the two lakes. This analysis revealed that in 1998 and 1999, Lake CI was more stable than CS in community compositional shifts. The overall within-year means yields for C.I. 46. 85% (1998) and 42.65% (1999) , and for Lake CS were 23.40% and 28.18%, respectively, for the same years (Tab. 2). In order to identify instead which years produced more conservative outcomes than the previous year, and in which years would the highest changes in community arrays occur, we calculated the mean of all pairwise comparisons between all community samplings recorded within a given year versus all those recorded in the following year, all within the same lake. For example, both lakes, the passage from 2002 to 2003 was the least impacted as it leaves communities that match the prior year at levels of 40.05 % (CS) and 34.78 % (CI). In contrast, the transition from 2003 to 2004 caused the most dramatic alterations of the whole period by reducing similarities to 8.60 % and 15.23 %, respectively.
Cluster analyses
Clustering based on the phytoplankton assemblages of the 69 sampling dates of each of the two lakes was done by the Paired Group Method, using Bray-Curtis Distances and Fig. 1 ) yields a smooth grouping of the sampling years, while those based on the functional groups the sampling belonging to the same year appear scattered across the different phenons while a more consistent clustering trend arises for the water temperature variable. It appears that taxonwise, the populations of the two lakes follow independent dynamics with little or no recurring species in corresponding seasons of different years, but in contrast, they exhibit a degree of seasonality when data are analyzed by the morpho-functional groups criterion.
Morpho-functional group synchrony across lakes
Under the term of MFG synchrony we define the degree of similarity in the fluctuation of a given morpho functional group in Lake CS and Lake CI. As regards general trends the most abundant MFG were 7b (30.57% within the cumulated algal biovolume of the whole 10-years period in CS and 29.81% in CI, followed by 1b (CS 14.25% and CI 13.65%) and by 6b (CS 9.70%; CI 12.57%). These three groups accounted for almost two thirds of the total production, with a fair consistency in both lakes, as in both 7b was the dominant MFG with a declining kinetics in the autumn sampling. The relative proportions of 1b and 6b fluctuated alternatively in favor of one or the other and not in a particularly joint fashion in the two lakes. The extent of coordinated fluctuations of morpho-functional groups in the two lakes shows concerted dynamics in about half of the MFG, including some of the most abundant ones.
Canonical correspondence analysis
The canonical correspondence analysis (CCA) was performed for the two lakes independently: the ordination along CCA axis 1 and 2 explained 56% of the variance for MFG-environment relationship for Lake Colbricon Superiore and 70% for Lake Colbricon Inferiore, respectively. The most significant variables included in the model, identified through the Monte Carlo permutation test, were air temperature (AIR_T; P=0.086), hydrologic water level (LEVEL; P=0.040) and conductivity (COND; P=0.032) in Lake Colbricon Inferiore. None of the environmental (Fig. 3) show that, in Lake CS, the x-axis is related to conductivity and pH on the negative side, whereas there is not a clear relationship of a single variable with the positive side. The yaxis is related, on the positive side, to water level and rainfall amount and to temperature on the negative one. In Lake CI, the driving variables are, on x-axis, pH (negative side) and water level (positive side), whereas temperature is the driving variable for the y-axis. Physical parameters seem to play a key role in both lakes, although in Lake CI the distribution of MFG appears strongly driven by the water level fluctuations and by its effect on the water chemistry. In fact, in this lake, when water level is rising, pH drops, probably because some acidic chemical compound is flushed to the lake with the runoff. The phenomenon is consistent with the quartz nature of the rocks in the surrounding catchment basin, although this response is not evident in Lake CS, where the opposite relationship between conductivity and temperature could be related to an increased supply of solutes to the lakes just after the ice melting.
The ordination biplot of Lake CI shows that most of the MFGs stay in the upper part of the diagram, with a positive relationship with the pH vector. Such relationships can be explained by a seasonal pattern, although we should take into account that, over a ten years period, the climatic variability may determine yearly fluctuations of the hydrologic parameters, thus masking the seasonal changes. Yearly differences in phytoplankton structure can be investigated by plotting the position of samples together with the environmental variables. We analysed yearly plots, separating the samples from the two lakes, in order to evaluate possible differences between lakes. The environmental variables displayed quite a large yearto-year variability and the response of the two lakes was not homogeneous, in spite of their proximity and their hydraulic connectivity. In Fig. 4 terised by high water level, as a consequence of the heavy rainfall occurred in autumn 1999; pH values were low in both lakes and hydrological variable played a major role in this year. The phytoplankton assemblages were controlled by the same drivers in all the season and in both lakes, as shown by the ordination of samples. Year 2002, was, on the opposite, a warm year, with low rain. The position of samples in Lake CS shows a clear seasonal pattern, with summer samples related to the increasing water column stability, whereas the assemblage structure in spring and autumn samples was driven by water level, pH and conductivity. The response was different in Lake CI, where the increasing pH was the environmental variable mostly controlling the phytoplankton development. Year 2007 could represent an intermediate situation: high rain during summer did not allow for the development of a clear seasonal succession in Lake CS, whereas in Lake CI the samples are distributed along the gradient pH-water level, according to the seasonal changes of the two parameters.
The differences in the physical and chemical environment can be responsible for some changes in the structure of the phytoplankton assemblage. In Fig. 5 we report the percentage composition of the MFG in the two lakes, in some selected cold (2000, 2006, 2007) and warm (2001, 2002, 2003) years. The strongest differences are in the development of MFGs 1b, 3a, 6b, 7a, 9b, showing their major peaks during the warm period and a decrease during the cold years, as well as, on the other side, other groups (2c, 3b, 11c, 5e, 10a) which increased their relative importance during the cold years, explaining the position of the 2000, 2006 and 2007 samples. Moreover, looking at Fig. 5 , another interesting pattern can be pointed out: the MFGs 1b, 2d, 3a and 3b mainly characterise Lake Colbricon Superiore, whereas MFGs 5a, 5e, 9a, 9b, 10a, 11a and 8a are more important in Colbricon Inferiore.
DISCUSSION
The hydrological regime seems to have a major influence in determining the physico-chemical conditions of the water column. It is strongly controlled by the amount of rainfall, the main driver for the variability of the water level in the two lakes. The hydrologic level of the lakes has a direct impact on the relative stability of the water column, as pointed out by the CCA ordination diagram. A reasonable hypothesis is that, when the level is high, a shallower part of the water column can be reached by the light, resulting in a stronger thermal gradient. On the other side, when the water level is low, the temperature gradient is weaker, because even the deeper layers of the water column receive some light. Additionally, the homogenizer effect of the wind that would be more pronounced in low waters can be taken into consideration. Therefore, we could hypothesize a relatively higher turbulence of the water column during warm years, characterized by a greater development of MFG 6b, 7a and 7b, representing diatoms. Another important MFG, 1b, made up by dinoflagellates, shows an increase during warm years in Colbricon Superiore; in the CCA this group showed a slight positive relationship with RTRM, which is probably related with the better development of flagellates in stratified water columns due to their migratory ability (Reynolds, 2006; Clegg et al., 2007) . Other MFGs including flagellates (2d, 3a and 3d) are more important in CS than in CI, which could be associated to the higher depth of CS that favours a more stable thermal stratification. As a consequence, the segregation of nutrients in the hypolimnion is more common in CS than in CI: this would give an advantage to the flagellated morphotypes, able to migrate, searching for the most enriched water layers (Reynolds, 2006) . A morpho-functional group characterising only the cold years is 10a, including colonial filamentous chlorophytes: this group is present in both lakes when the temperature is low, but the thermal stability of the water column is high, as can happen during a rainy summer period or at the beginning of autumn. In both situations the available solar radiation is probably rather low: low PAR and low mixing can give an advantage to organisms with an elongated shape such as the algae belonging to group 10a. The water input from the watershed controls the phytoplankton development affecting not only the thermal structure of the water column, but also modifying the pH, as a consequence of both snow melting and runoff due to precipitation. This pattern, very common in mountain lakes (Cammarano and Manca, 1997; Woegrath and Psenner, 1995) , has a deep influence on the structure of phytoplankton assemblages in Lakes Colbricon, where many of the Morpho Functional Groups show a strong relationship with the pH vector in the CCA ordi- As previously explained, the interaction pH/level seems to affect Lake Colbricon Inferiore in particular: in this lake, the decrease of pH, linked to certain climatic conditions, could give an advantage to the chlorophytes belonging to MFGs 8a and 10a, as demonstrated by Lanfrancois et al. (2003) , who carried out some enclosure experiments on the effect of acidification and nutrient addition on mountain lakes plankton. Moreover, our analyses let us hypothesise a inhomogeneous response pattern to the year-to-year fluctuations of hydrological conditions, mediated by climate. Rainfall amount, fluctuations of water level and the related effects on water chemistry are the main drivers in controlling the phytoplankton dynamics in Lakes Colbricon: situation of heavy rain and strong increase of the water level determine a similar response in the two lakes, but, on the other side, under less extreme condition, other factors, such as pH in Lake Colbricon Inferiore and water column stability in Lake Colbricon Superiore, can play an important role, driving the phytoplankton dynamics to different outputs in the two lakes.
In terms of production it appears that the smaller and shallower Lake CI, while sharing the same catchment basin and overall inputs of the larger lake, features a biomass almost twice as high. A possible explanation could be linked to their different depths. However, because both lakes are rather shallow, their euphotic zone in both cases extended to their entire depth. Therefore, the hypothesis that a deeper aphotic zone would dilute out the phytoplankton yield leading to lower values in Lake CS, does not explain the observed phenomenon. Alternatively, since CS has an outflow that directly conveys its water into Lake CI located at an altitude of 12 meters below, there could be a direct and continuous input of biomass enriching Lake CI However, if that were the case, one would expect that the species composition of the lower lake should broadly encompass all that occurs in the upper one plus some extra species unique to Lake CI. On the contrary, the upper Lake CS has 28 specific taxa which are not found in the lower lake, and the specific contingent of the latter is even smaller than that of CS (21) taxa. Nevertheless, since Lake CS is potentially a source of phytoplankton reintroduction into CI, the environmental features of the latter could entail factors that negatively affect the presence of the missing taxa. Among these, consumption by zooplankton is a possible cause. Lake CI is known to host a larger variety of rotifers and higher abundance of copepods in comparison to CS, while cladocerans are present in both lakes at low density (Trevisan and Rosso, 1999) . The different impact of predation, usually higher on flagellates of groups 2d and 3a, can be a further reason for the selection of large and colonial chlorophytes of MFGs 10a, 11a and 8a in Lake CI. The fact that the Colbricon Superiore effluent is the Colbricon Inferiore tributary, is anyhow to be regarded as an important link between the two lakes. Colbricon Superiore could thus influence CI in physical, chemical and biological ways. In principle, CI could be continuously seeded by CS phytoplankton. However, it is not possible to quantify the proportion of water provided by CS in time over the total volume of CI, since the outflow is partly conveyed to the lower lake upon water infiltration in soil making it difficult to measure the actual discharge load, and possible filtering effects of underground layers. Another interpretation for the higher biomass production of CI could be traced to the fact that the two basins could behave like two tanks of uneven size receiving the same load of nutrients from the surrounding catchment basin. The smaller tank would therefore end up with more concentrated supplies due to their dilution in a smaller volume of water. Chemical analyses (Trevisan et al., 2010) do not display par- (2001, 2002, 2003) and cold (2000, 2006, 2007) o n l y ticular differences in this sense but it must be kept in mind that the concentration of nutrients present in the water at a given moment is a function of their dynamic consumption and incorporation into living biomass. Therefore the higher standing crop of phytoplankton biomass itself could reflect the concentration of the leftover nutrients and keep their values rather even in the two lakes. In this respect, the relatively high importance of chlorophytes and conjugatophytes in CI is in agreement with the results of a large scale survey of phytoplankton composition in high altitude and latitude across Europe (Tolotti et al., 2009) , showing that an higher abundance of green algae was related to higher nutrient availability. To generalize the concept of these differences, a larger or deeper lake would tend to be more homogeneous timewise (hydrochemical constancy) but more heterogeneous spacewise (stratification), while a smaller or shallower lake would be more spacewise homogeneous (forced to mixing) and timewise heterogeneous (displaying frequent changes in short time frames). For example, shallow lakes have been reported to easily undergo abrupt shifts between clear and turbid states (Scheffer and Van Nes, 2007) . Within such scenarios it appears that the phytoplankton assemblages undergo far more extended variations when they reside in lakes that exhibit the small/shallow situation. When analyzed individually, the single taxonomical divisions indicate that large groups of Dinophyceae and diatoms display very similar variations in both lakes, while the differences are accounted for mostly by Cyanobacteria, Chlorophyceae and Chrysophyceae, which fluctuate far more extensively in CI The lower stability of Lake CI and higher fluctuations of the environmental parameters, could provide an explanation for the higher biodiversity observed in this lake, taking into account the relationship between disturbance and diversity, according to the Intermediate Disturbance Hypothesis (Connell, 1978) .
All considered, the two nearby lakes, although sitting in close proximity, sharing geology, catchment basin and climatic events, appear to evolve independent phytoplankton assemblages. In order to extrapolate, beyond the local context, a global validity of this pattern, we sought literature happenstances of equivalent setting in which adjacent basins had been compared. In fact, other lakes sharing origin, age, substrate and district, even when located very close to each other, are reported to differ in physical, chemical, and limnological features. Such occurrence is exemplified by the two lakes of El Sol and La Luna (Alcocer et al., 2004 ) located in central Mexico, which are located next to each other but show unrelated phytoplankton assemblages. An equally divergent case for zooplankton is reported in Japan for the two adjacent basins of Honjo and Nakaumi (Uye et al., 2004) . Likewise, the two pristine forest lakes of Iso Hietajärvi and Pieni Hietajärvi in Finland display differences in the vertical distribution of phytoplankton biomass and species composition (Holopainen et al., 2003) .
CONCLUSIONS
In conclusion, the main findings arising from this analysis can be summarized as follows: i) The smaller and shallower Lake CI, while sharing the same catchment basin and overall inputs of the larger lake, features a phytoplankton productivity almost twice as high. A reasonable explanation for the underlying cause of this difference could be the higher concentration attained by inflowing nutrients from the common catchment basin due to the smaller water volume in which they consequently dilute. A large amount of nutrient in this lake could sustain a more complex trophic web, as testified by the larger zooplankton abundance. ii) The relatively higher trophic status of Lake CI can explain the success of the MFGs 10a, 8a and 11a, including chlorophytes, favoured by the larger nutrient supply and by their resistance to grazing. On the other side, the lower nutrient availability in the deeper Lake CS, as well as their segregation in the lower water layers, appears to give an advantage to flagellated forms. iii) The hydrological regime plays a major role in shaping the communities in the two lakes; it is strongly controlled by the amount of rainfall, and affecting positively the relative stability of the water column and negatively the pH. This pattern links the system response, in terms of phytoplankton structure, with the climatic variability. In fact, although showing similar phytoplankton assemblages as concerns the dominant MFGs, the two systems differ in their subdominant MFGs, the flagellates forms characterizing CS Lake, the large and colonial chlorophytes the CI. Our results indicate a stronger response of the subdominant MFGs in the smaller CI to the variability of pH and water level, showing that, over the decade, different morphometric features of the two lakes can mediate the setting up a different phytoplankton assemblage. iv) The phytoplankton assemblage showed a similar response in the two lakes to situation of heavy rain and strong increase of the water level; on the other side, under less extreme condition, other factors, such as pH and water column stability, can drive the phytoplankton dynamics to different outputs in the two lakes. All considered, this pair of high mountain lakes, featuring a set of size-related differences within a frame of common environmental parameters, are proposed as an ideal setting for the continuation of long-term ecological studies covering an array of different biological assemblages and their responses to both global climate change and other sources of impact. 
